Effects of hyperthermia on the in vitro antiproliferative activities of HuIFN-alpha, HuIFN-beta, and rHuIFN-gamma employed separately and in combination.
The relative enhancing effects of hyperthermia on the three types of interferon were evaluated in cloning studies for three human cell lines: G-361 malignant melanoma cells, WISH ammion cells, and AGS stomach adenocarcinoma cells. Hyperthermia enhanced the antiproliferative activity of rHuIFN-gamma against each of the three cell lines and the levels of enhancement by hyperthermia were seen to increase with increasing concentrations of rHuIFN-gamma. The maximum observed levels of enhancement of rHuIFN-gamma activity by hyperthermia varied from cell line to cell line. However, when the relative sensitivities of the cell lines to rHuIFN-gamma were taken into account, the levels of enhancement of rHuIFN-gamma antiproliferative activity by hyperthermia were seen to be similar for each of the cell lines, indicating that hyperthermia consistently enhanced rHuIFN-gamma antiproliferative activity. Hyperthermia did not consistently enhance the antiproliferative activities of HuIFN-alpha and HuIFN-beta. Further studies indicated that hyperthermia enhanced by approximately 6-fold the antiproliferative effects of combinations of rHuIFN-gamma with HuIFN-alpha and HuIFN-beta. The results support the possibility that a combination treatment protocol of hyperthermia and interferon administration (particularly HuIFN-gamma or combinations of HuIFN-gamma with HuIFN-alpha or HuIFN-beta) may provide an enhanced antitumor effect in man.